A new culture technique that allows in vitro meiotic prophase development of fetal human oocytes.
Little is known about the mechanisms that regulate meiosis in the human female fetus as a result of the technical difficulties in obtaining samples. Currently, there is no technique for human fetal oocyte culture that permits the maintenance of fetal ovarian tissue in vitro which allows the progression of meiosis in a reproducible and standardized way. Meiotic progression was analyzed following pairing-synapsis and recombination progress. A total of 7119 oocytes were studied and analyzed. The proteins used to evaluate meiotic progression were: REC8, SYCP1, SYCP3 and MLH1, studied by immunofluorescence. Four different sample disaggregating methods were used, two enzymatic (trypsin and collagenase + hyaluronidase) and two mechanical (puncture and ovarian fragments). Two different culture media were used, control media and stem cell factor (SCF)-supplemented media. The oocytes were studied at initial time T0, and then at T7, T14 and T21 days after culture. The mechanical methods increased the total number of oocytes found at the different times of culture and decreased the number of degenerated oocytes. Independently of the disaggregation method used, oocytes cultured with SCF-supplemented media showed a higher proportion of viable oocytes and fewer degenerated cells at all culture timepoints. No evidence of abnormal homologous chromosome synapsis was observed. Meiotic recombination was only observed in oocytes mechanically disaggregated and cultured with supplemented media. The oocytes obtained by mechanical disaggregating methods and cultured with SCF-supplemented media are able to follow pairing-synapsis and recombination, comparable to oocytes in vivo. The culture conditions described herein confirm the methodology as a standardized and reproducible method.